Several characteristics of subjects in the two experiments male subjects who were not engaged in the first experiment.
The procedure in each test was the same as that of the first experiment.
All subjects in both experiments are college students and most of them are athletes. Table 1 shows several physical characteristics of subjects in both experiments.
In analyzing the results of the experiments, heart rate (H), sublingual temperature (T) at the end of the exercise in the bath, and increase of heart rate (IH), rise of sublingual temperature (IT), weight loss per unit body surface (W), net O2 intake per minute per unit body surface (O) due to 30 minutes' rest and 20 minutes' exercise in the warm bath adopted as variables indicating physiological changes induced by heat exposure. Table 2 shows the maximums, minimums, means and standard deviations of the six variables in each experiment. The results are relatively similar in the two experiments, but the means of net O2 intake (O) and weight loss (W) in the first experiment are a little lower than those in the second experiment, and the means of sublingual temperature (T) and increase of sublingual temperature (IT) in the first experiment are a little higher than those in the second experiment. The difference of the mean of (O) is statistically significant at 2% level, and differences of other three means are statistically significant at 1 % level. However, it is not clear whether these differences are due to the difference of season or due to the difference of subjects. Table  2 Physiological changes induced by heat exposure
As for the symbols reprensenting variables, please refer to the explanation in the description of Methods. Table  4 Factor pattern obtaind from the first experiment Table  5 Factor pattern obtained from the second experiment accounts for the large percent of the total variance is not recognized. The factor loadings to the first factor by variables (O), (H), (IH), (T), (IT), and (W) are 0.245, 0.963, 0.758, 0.102, 0.138 and -0.051, respectively, and it is evident that variables (H) and (IH) are mainly contributing to the devel opment of the first factor. Similarly it is also evident that the variables which are mainly contributing to the development of the second, the third, the fourth and the fifth factor are (T), (W), (IT), and (O), respectively.
The factor pattern in the second experiment (Table 5 ) is similar to that in the first experiment.
It is also found that there are five factors which accounts for a rather large percent of the total variance. The first factor accounts for only 40.12% of the total variance and the existence of a predominant factor is not recognized. The only difference observed between the two factor patterns is a kind of variable by which the development of the second, the fourth and the fifth factors are mainly contributed. For example, the second factor which accounts for about 20% of the total variance in both experiments is mainly contributed by the variable (T) in the first experiment, but the factor is mainly contributed by the variable (0) in the second experi ment. However, it is clear that there is no fundamental difierence between the two factor patterns.
Discussion
When heart rate (H), sublingual temperature (T) at the end of the exercise in a warm bath, and increase of heart rate (IH), rise of sublingual temperature (IT), weight loss per unit body surface (W), net O2 intake per minute per unit body surface (O) due to 30 minutes' rest and 20 minutes' exercise in a warm bath were adopted as variables indicating physiological changes induced by heat exposure, it was found that these six variables were not necessarily well correlated with each other.
This results indicate that three main physiological changes induced by heat exposure -sweating, changes in body temperature and changes in circulatory function -are not necessarily intimately related with each other.
For example, there may be a man who shows a great increse of heart rate but shows only a slight elevation of body temperature when he is exposed to heat.
The factor pattern obtained by applying a principal components analysis correlation coefficients among the six variables were calculated and the correlation matrix was submitted to a principal components analysis followed by varimax rotation. The results were similar in the two experiments and both have shown that the six variables are not necessarily well correlated with each other and that the existence of a predominant factor which accounts for the large percent of the total variance of the six variables is not recognized.
The above results indicate that three main physiological changes induced by heat exposure -sweating, changes in body temperature and changes in circulatory function -are not necessarily intimately related with each other and that the hypothesis that there is an underlying factor which controls various physiological changes induced by heat exposure simultaneously should be rejected. Therfore the evaluation of "heat tolerance" of a person by the factor which may be expressed as a linearly transformed variate of various physiological changes is not necessarily valid.
